Spontaneous cervical epidural hematoma (SCEH) is a rare clinical entity and has a varied etiology. Urgent surgical decompression should be done to prevent serious permanent neurologic deficits. We describe a 59-year-old female who presented with Brown-Sequard syndrome due to spontaneous cervical epidural hematoma. Initially, she was misdiagnosed as cerebrovascular accident. Cervical magnetic resonance imaging revealed epidural hematoma to the right of the spinal cord extending from C3 to C6. She later underwent surgical evacuation and had complete restoration of neurologic function. The outcome in SCEH is essentially determined by the time taken from onset of the symptom to operation. Therefore, early and precise diagnosis such as careful history taking and MRI evaluation is mandatory.
INTRODUCTION
Spontaneous cervical epidural hematoma (SCEH) is a relatively rare disease. Although it generally presents with progressive paralysis or quadriparesis and sensory loss of a symmetric nature, this is not always the case. The implication of delayed diagnosis and treatment of SCEH can be permanent neurological deficit even death. The Brown-Sequard syndrome is an exceptional result of SCEH 7, 10) . The standard therapy is prompt evacuation of the hematoma. We report a case of spontaneous cervical epidural hematoma presented with a Brown-Sequard syndrome and treated by surgical evacuation.
CASE REPORT
A 59-year-old female was admitted to the hospital with the symptom of right side weakness. The weakness was developed 6 hours prior to admission and she complained pain on her posterior neck and right shoulder while neck rotation. On initial neurologic examination in the emergency room, she had 4/5 motor strength in all the muscle groups of the right upper and lower limbs. Sensation and reflexes were normal. She had taken clopidogrel due to old pontine infaction. Due to hemiparetic symptoms and old infarction history, initially we assumed left cerebral infarction. On initial laboratory data, Platelet count was 331,000, activated partial thromboplastin time (APTT) was 38.1 sec, International normalized ratio (INR) was 1.04. A computed tomography (CT) scan and diffusion magnetic resonance imaging (MRI) of the brain were normal. Evaluating in the ER, the patient's hemiparesis was aggravated to 3/5 motor strength. Sensation was grossly decreased on the right side. Pain perception was decreased on the left side. She underwent an urgent MRI scan of the cervical spine and was found to have an extradural mass posterior and to right of the spinal cord extending from C3 to C6. The mass produced compression and leftward displacement of the cord. The mass demonstrated intermediate signal intensity on T2-weighted image and low signal on T1 (Fig. 1 ). There were no signs of associated neoplasm or vascular malformations. She was emergently taken to the operating room where she underwent a C3 to C6 hemilaminectomy of right side for hematoma evacuation, confirmed by gross and microscopic inspection. Postoperatively, the patient recovered her sensory symptoms immediately and gradually motor function improved to 4 within the next 24 hours. Postoperatively 14 days, she had complete restoration of her sensory and motor function. 
DISCUSSION
Spontaneous cervical epidural hematoma is a rare but the implication of delayed diagnosis and treatment of spinal epidural hematoma can leave permanent neurological deficit even death 3) . The neurological outcome was good in those patients that had their hematoma evacuated within 24 hours and the patients with incomplete neurological injury who had a surgical operation performed within 12 hours had an excellent surgical outcome 21) . Therefore, Patients with mild initial neurological deficit and those with shorter time to operation show better neurological prognosis 13) . It is still debated whether the etiology of spontaneous epidural hematoma is arterial or venous. Those who support the theory of venous origin claim that epidural veins have thin walls and no valves. As a result of a sudden increase of intra-thoracic and intra-abdominal pressure after valsalva maneuvers like coughing, sneezing or straining, laceration may occur in the venous plexus causing epidural hemorrhage 6) . However, because cervical epidural venous pressure is lower than intrathecal pressure, venous bleeding should not be able to compress the dural sac. Therefore, it seems more logical that epidural arteries are the likely causative, especially in light of the compression of the cord that can occur and the posterolateral location of most cervical epidural hematomas 4) . They have explained that the C6 and C7 segments, the most common region of cervical epidural hematomas, were the most mobile cervical segments and extreme compelling movements could therefore cause tearing of these arteries 4) . Spontaneous cervical epidural hematomas generally present with a sudden onset of neck pain localizing to the site of hematoma. Subsequently (within hours), motor and sensory deficits are observed with paresis or paralysis. Paresis is usually bilateral and rarely unilateral 1) . Our case had an unusual presentation of spontaneous cervical epidural hematoma with Brown-Sequard syndrome findings of significant motor and sensory involvement of only the half of the body. Pure Brown-Sequard syndrome with complete hemisection of the spinal cord is very rare 5) . The clinical presentation of incomplete Brown-Sequard syndrome is more frequent, and the neurologic interruption is caused mainly by unilateral involvement of lateral corticospinal tract, dorsal column and ventral spinothalamic tract of the spinal cord 14) . An extensive review of 613 case studies published between 1826 and 1996 by Kreppel et al. found only 17 reported instances of Brown-Sequard syndrome due to spinal epidural hematoma and thereafter more than six cases reporting Brown-Sequard syndrome due to cervical epidural hematoma 10, 16, 17, 18, 19, 20, 22) . This unusual presentation can be confused with a cerebrovascular accident which can lead to delayed or misdiagnosis. In our case, initially the patient was misdiagnosed as infarction on left hemisphere and was delayed in diagnosis. Currently, MRI is considered as the first choice of diagnostic method for SCEH 15, 23) . On T1-weighted images; the signal intensity of the acute hematoma before 48 hours is iso-intense but also may be hyperintense. Subacute and chronic hematomas show hyper-intensity. On T2-wighted images, heterogeneous hyper-intensity to the cord with focal hypo-intensity should suggest the diagnosis of acute spinal epidural hematoma 11) . Spontaneous cervical epidural hematomas needs emergent surgical decompression especially in cases with neurological deterioration although there were some case reports with spontaneous remission without any surgical treatment 8, 17) . But conservative treatment for spontaneous cervical epidural hematoma is not considered unless a patient's neurological deficit resolves spontaneously in the early period soon after onset 12) . The major factors determining neurological recovery after spontaneous cervical epidural hematoma are the localization on the hematoma (vertebral segments involved), the preoperative neurological con-
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Korean J Spine 9(3) September 2012 299 dition, and the operative interval 9) . In complete preoperative sensorimotor loss, surgery within 36 hours correlated with favorable outcome; in incomplete preoperative sensorimotor deficit, favorable outcome correlated with surgery within 48 hours 9) . Our patient had been underwent C3-6 hemilaminectomy and decompression within 24 hours after development of hemiparesis. After operation, a gradual recovery in the neurological status and improvement of sensation was observed following 24 hours. A complete motor and sensory recovery was observed at 1-month follow-up. The common symptom of SCEH is quadriparesis or paraparesis and rarely hemiparesis which can be misdiagnosed as cerebrovascular accident. Early surgery and decompression is a key point in management of SCEH, therefore misdiagnosis can influence the prognosis. Therefore, careful history taking and detailed neurologic examination is indispensable as valuable tools for early diagnosis. Particularly MR imaging is the most reliable investigative procedure and should be accepted as an initial diagnostic tool for all cases of progressive spinal cord dysfunction.
CONCLUSION
Brown-Sequard syndrome by SCEH is a rare neurosurgical emergency and prompt diagnosis using cervical MRI is very important. But, initially, it can be misdiagnosed as a cerebrovascular accident and treatment can be delayed. It must be kept in mind that the clinical presentation of the cervical epidural hematomas can present as hemiparesis, therefore the patients must be evaluated from this perspective. As seen in our case, immediate and appropriate surgical treatment is essential for a favorable functional neurological recovery in spontaneous cervical epidural hematomas.
